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3 7]^#^ ^«. ( 4|i tn^« , niA^, 412 #^7l, 413 ^#7l, 

S^, Xl2 ^M^JjL, 413 ^El^^«-, #i^A}«- ( ^^#71 £ ^^m-C>^S.ZL £ 
$7]# ^1^. 411 ^1 XI 3 ^7)^r 3\¥-mm±S-2] ^-^4 ^H^-^^-S. ^i^^SL 
7} ajvfr ^t^i °lt cf^l ^ ^iellfS ^^mcf. 7l§#aj 

£r Ofl , 360 *4M ^^>§ l+fe 3H1 Sfl^SRr 7fl^al 7l$#^^lS# 

XU xfl^l XI 3 ^El^^^-fe ^ Sl-^^AlJr, 4]1 tfl^-^^Als ^ 412 iflJf^AlJr 

^ ^Hl# 50% ^*K£^- ^ 411 $J XI 2 ^I^Nr 7l^#ejAi Jil-l: 

XU *^*fcn. ^n*} 90° 3#*>» X12 *-*8«H, XI 

1 42 ^-f-^JL^ ##*>7> 90 ° 51 XI tbc}. ^#3^ 

°fl ^7l£l^ XI 1 uH«-#^A]Jl7> "M-o^cJ-. 

5. 5 
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J1^4 ^4 ^r-i: 1H> v -§- ^l^^^lsl^iDelay locked loop improving high 

frequency characteristics and yield} 

5. 3-& 51 23] ^w^^ ^ M-^iflfe S^olcf. 

51 6^ 51 53] *lll e}^, ^]2 niA^ ^ r]x\^-o}^^n. ^7)^ 14^^ £ 

51 7-g: 51 5^ 7l^#^A]Sl"^ Efo] 13) cfol^ZL^^- ^Ef^TT S^t}. 

51 8^ 51 7^ 7l§#^A]«^ ^ M-^fe 51^14. 

£ 9^r 51 5^ ^11 ^ >H12 Lflo^ o^^v^^y.^ ^12 ^^^t 
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<12> sle, ^^JE^ lGHz^ ^-1: JL^-g^-fr Sj-JL 

°H1 ^ ^¥ ^1^^ *1^ #3*r n)l2.e) ^1^1 JI^*)- 

ol ^SlJl &th v\]z.g\ ^0]]^ ^. 7 ] a] ^^(Synchronous DRAM: o]s)- • 

SDRAM' °1 51- %1f-)o]i4 sfltt^ (RAMBUS DRAM: o]^- 'RDRAM' °1 5} 4! HO 4 ^ ^JL^r 

*n##°i *i~§-£U sm. 

<i3> SDRAM*}- RDRAM£- #^^1^<H1 %-7}S\o] v\)5.?J\^£. z\}o}B\^- °m*}7]^ v\}3-£[*£ 

3HE-i# -B-Jl ^]o]b-1 ^-t> (valid data window)^.^. #^^1Jl^ ^>M-^ ^o. 

s ^^sl<H ^fM^(device) ^-afls|^ thi , wlja^j ^e] 

^1 ^^ofl ^oj] tifs. Jf ^^Al^ofl tfl^ 

*1 ^1^€ *l<£l£r SDRAM ^ RDRAM z\*f-& *}o}°) ^ 7 1# -°r*l*l- 

^ 3-§- ^fMl tb^r. <=»l^t!: ^-7]* $-x}*}7) ^ *}uf<^ ^o.JL *l<a^7l3]jiL 
(Delay Locked Loop: °1^> 'DLL'^el- W)» ^-g-^rTr dl, DLL^r ^^l^ ^#3^1:2. 
^ 3# ^7151^ ifl^-#^^l^oll ^1*H ^3 

S ^S^, tfl^#^^lS^ oll^oll #^o) C-flolE^ o. 



37-5 



1020000062258 2001/1/2 

<w> 5L l£r #2fl£| DLL(IOO) ^^t M-BHflfe- £^o]4. DLL (100)^ ^M^lJl 

(EXT_CLK)» °H1 ^s}^ Xll ifl^-#^-tlsl-(TCLK ( TCLK90)* IHM^Itt 31 

, Xll ##71(101), Xll ^^^(102), 7)$#3 ^3-^(103), ^a^«-(104), 90 ° 4=1 
SI 1-^(105), XI 2 #^--¥-(106), X]3 ^#-¥-(107), #3 ^-¥-(108), *H 3*1(109), XI 2 
^^^^■(110), M^Win), ^^#71(112) g c]x)^-o>^s.zl ^^-71(113)1- 

<is> XI 1 ^71(101)^- 5q-¥-#^^l^(EXT_CLK)« *r*l*H ^^(small swing)^ 

#^-tlS(SS_CLK)# ^#3-^- ^#^3l(EXT_CLK)fe- 

TTL(Transistor-Transistor-Logic) 311)3. c $^s]^ ^]S. 3. ^^°] 0~ VDD 

^HS °H tfl^H RDRAM-8- ^1^-#^^1^(EXT_CLK)^ i^## 400mV - 800mV ^ 

5.3 ^-Tfl #^J:(SS_CLK)» 1^*1^4. n^aM, RDRAM^ #^5.* 
°1 ^ M-&:£<SSLCLK)fe Xll ##7)(101)^ ^ 50% ^El(duty)7> 

*<X^ ^ Sl^BS, Xll ^El^^^-(102)# -f-^fl «<X*1 ^» JltfSH XI 1 ##7l 
(101)3. feedback)^ nejji, «^^l^(SS_CLK)fe #JiL3Sl ^M^r ££r 
^°.3 iHS^th 

<ie> 7]^#^ ^^-(103)^- *hSr M413L(SS_CLK)« ^. 

^-o} z^z\- 45 • 4$ 4=)SM€ 87flsl 7l^#^ ^1^#(REF_CLR)^- lHH*lt=k ^^-f-(104) 

V)X\T£-0}^3.ZL £^71(113)3 #*H1 -§-#SH Al^S)^ 27flS] 7l§#^A]^ 
(REF_CLK)» Xll #^^1^(M_CLK)1- ^^H^. 90° 41 1:^(105)^ Xll 

1-^^1^(M_CLK)# ^°1 90 ° cf-E- ¥ 7flSl # §3^1 iL # ( CLK0 , CLK90 ) * «MM 

#^-t]5L CLKO-cr Xll #^^lS(M_CLK)SJl- 71^ 7>*1_EL5. XU #3^1 
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jLel-JL *fl2 CLK90£- *fll €-^^ls(CLK0)^ tilssH 90° *M# 

5Hr4. 90° l;^(i05)-8r <^ti>a] 0.5. ^7HS1 ^l^^>-i- 

(105a, 105b, 105c, 105dH ^^tt ^2^1 , -?-S(open loop)5. ^^4. 

<17> *fll ^^^l^CCLKO)^ A]2 #^^1S(CLK90)^ ^ ^12 ^71(106)^ *)]3 

(107)S ^^S)^ ^ ^ 400mV - 800mV» CMOS ^ 0 ~ VDDS. 

^14. CMOS i^^AS. afll #^^1^(CLK0) ^ X]2 M Ajjr (CLK90)fe #^^3] 

-^(108)3. ^€^k #^smi08)^r *fll m^#^^lJl(TCLK)7> € -¥-*H& 

# oj^-g. ^^^71 ^^l»1€-(108a,108b)# *fll 

(CLKO)tt #^^(108) ^ WW109)-!- ^><^ *fll ^-^-M^l J:(TCLK)5. 
A2 #^^ls(CLK90)^ #^^5] ^-(108)* ^ *1]2 ^M^1J:(TCLK90)S 1^3^. 
*Hl ^^-#^^l^(TCLK)Sf *f|2 ^-¥-#34l3:(TCLK90)^- ^3. 90° 3#*M- 7}*]JL CMOS 

<18> *fl2 tfl-^-#^Ais(TCLK90)^ *fl2 ^^Jf (no)JL »]1 

(TCLK) ^ all 2 ^-¥-#^^lJl(TCLK90)7} 50% ^# ^S.-^. ^S) 0 ! *)]2 #-=-7](106) g 

f^. 7] (107)5. TflSHat"-. SEth *fl2 ^^-#^^l3l(TCLK90)fe- #^^-A>-^(m)5. ^ 
^3^r 3], M^WHllDfe *«1 ^#^S(TCLK) ^ 

t^^BKllD^ #§)aijt ofl^Kedge)^ *1U ^#3^1Jl(TCLK) ^ 
afl^iLJL 7^ ^*>7fl ^cf. 
<i 9 > ^^^a>«-(iii)^ ^3). ^^-#^Ai^( E xT_CLK)^ ^^-^#71(112)5. afl^^M 

^##£1 ^-§- ^t}. ol nfl, ^^#71(112)^ AMI 3 AS XI 1 

sJ^OTCLK) <Hl^2f <^#^a1Jl(EXT_CLK) <^1^^ ^^>^ll- «1j2«>>I1 £)*r 
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41 #3 #71 (112)31 ^r^zz. €^"71 (113)5. <a^=M cl^m °>^5- 

ZL ^^71(113)21 ^^"b Cll, 3*3 ^ life ^^^-(104)5. *fl 

7l§ #?^J:(REF_CLK)» ^3^.5. SWtII ^4. , *fli #3 41:3: Si 

M_CLK, CLK04 ^^#^^l5l(EXT_CLK)3l 41 #4 ^-71 5]^, olofl n}^. ^4 

«?1 *Hl ifl^-#^^ls(TCLK)Sl sft<#5. 3l-^#§l^lS(EXT_CLK) -^7^4. ifl-t*. 

#^^lS(TCLK)^l -^71 £l^ ^^Ife ^4)5. 4^#341Jl(EXT_CLKH1 -§-71 

sH ^s)^ ^4 71^1 

ZL^C-11, ^1 ^#^Jl(TCLK)7} 3]^-mmi5L( EXT_CLK ) 4 ^-7)S\^ ^Jofl °>^^ 
4 ^lel-S, afll ^«-#^Al^(TCLK)^ -^El ofl&|(duty error)* #7fl €4. ^, 

-t^JLl-gr 50%!- S^E^f- ^g^fe 3°1 al#3Sl 01, #Hfl^l DLL (100 Hi 

^^5lfe afll ^#34lJL(TCLK)fe 50% ^-El» ^1 ^trcf^ 3H4. °1 ^ tl 
^Hl <^fe 90 ^SS 1-^(105)^11^ ^Slfe *)U #§l4l:£(CLK0)4 *)12 M413: 
(CLK90) ^r°14 ^MHskewHl £l*JH, *)U ^71(106) ^ *)12 ^71(107) ^r°14 DC 
^.S^l ^>oHl zleIjl #§1^3] ^-(108) vfl tfl^-#^Al^(TCLK)» ^JElfe 

5.4 ^12 #^Jl(TCLK90)# fefe ^5 a>o!4 ol^.( ga in) *>°l , ^-<>H- (fan-out) 
4°1 ^ 7l^^-§> 4°H 4*)H ^€4. ^1, 90 ° 4151 1-^(105)^ 
tMS^M nfl^l, ^£ igsM- £3H tfls}a} *fll #^J:(CLK0)4 *fl2 #3 

4lJL(CLK90) A>ol4 ^( S kew)-I- 3.711 ^ g-^* tfli^cf. 

*U ^^-#^^l^(TCLK)5l #1=1 ofl&)# ^^§1-71 ^S}^ *fl2 -^El^^«- 
(110)* ^4 n Jr, ^12 ^H]^^«-(no)^ ^11 Ml«-#^Als(TCLK)4 ^2 
(TCLK90) 1-44 ^-1- ^*>7l 4}slHfe 3W*1 **>4. 211 ^f^, <« , *lll 
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^^-#^^l5l(TCLK) ^&17> 48%°)JL X|2 vfl^-#^^lJl(TCLK90)^ 

H&l^, X]2 ^-f-#^^l^(TCLK90)2l ^f-E] 50%» <^}o} X)2 ^El33J-¥-(110)fe 

-2% X]2 ^-^#^^1J1(TCLK90)^ ^-e]# #o] ^ £tf. oJ^Tfl sjig, XU xfl^-t 

^sCTCUOfe 48% ^-Elofl^ 46%^ 3. $H ^ ^ °flel7> ?}X|7fl s\B.S. *JXl3 
X]l (TCLK) g X|2 vfl«-#^Al^(TCLK90) f-cf^ ^eJ* 3g3**7Hfe 

<22> s.^], »H vfl^-#^^lJi(TCLK)^ ^ ofle]^ XI 1 ^-I-^JL(TCLK) *I|*H ^ 

^€ HH^l eH^(DQ) #^ *l*KtQ: external clock to DQ output time) ^ 
^efl^rcf. zls}^, RDRAM ^1 ^r#* ^SsItA ^4. nJ-aH , ^-^-#^^ls(TCLK) ^ 

#* ^^-#^^]^(EXT_CLK) ^ A cHl *7lAl7l^^£ ZL ^El» 50%^ ^ SU^ *1 

^■^7]5|S.7> #7>5£|*>7fl Jl^S^-. 

[^ol Ol^-JL^ *Hr 71^^ 4X11 
<23> ig-rgo} .sl^o. v^-M^Ul^ ^#^51^ ^#°H ^7]A]7)^ ^ 

^» 50%S ^ flfe ^^^7l2jS* Xl^*}^ 

£^SRr XU ^71^, #71 ^ #3*1 3>3 #71 XI 1 ^#7) 

3. *|«-«Hr X]l i^W. nBjuI, *l<S^7)5]i^r #71 ^ # 

3*lJ:» ^#*H ol^El ^#ol ^|nE^| Cf^ 7 fl^ 7l^#^-<0S#-g- ^Al 
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£fe ^12 ^48*Kr ^12 i^Vcf. 

<25> 5E*V, ^l^^-7lslS^ ^]1 #^A]^7]- ^ i^^-g: CMOS ^ # 

f^Vfe *fl2 ^71^, ^-71 z\}2 #^^1J17> ^ #71 ^-£f^g- CMOS ^ 

iHS*^ ^7l ^3 ^7] 2] *fl2 iH^^T #^^3E] 

3 i^-tb^. ^1^-^715)5.^ #71 *fll vfl^-t^jL^ ^E]«- ^2 
##7lS ?«*Hr ^12 ^E^^SK ^"71 ^fl2 ^#^3:^ ^^*H ^ V 7l 

^ ^-71 ^ 1 ^i-^ 31 A}2 ^ <#7] ^1 f^JiS} 

<26> §>7lS, ^71 7]^#^ iH^TT ^"71 ^-^#^-tl^S-^Bl 45°*? 4=1 ^€ 87fl 

3 ^"71 7l§#^AlS#^- ^-7] ^11 ^ *fl2 #^3L^ ^^^^ 87fl^| ^ 

^MS ^^^7]- ^Cf. -^71 7)§#^ ^-^Hr 360° ^^1^ ^7) ^ 

^ M-^ *fl#*Rr 7fl^M #71 7l^#e]Ais-i-^ t#tf. 

<27> ^-71 *fll ^ ^12 ^i^fr ^-7) ^^-O^S-ZL &&7} 2) #^ofl -§-^H 

iff ^3*>fe -id^^K ^-71 ^^AlJU-^l -S-^H ^7] 7l^#^AlS#^ ^ ^ 

-il^^ ^7l *fll -t^jL^ ^t}^ m AJ. 7 | ^HflAl 
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s*°fl -§-#sH #7) 7l§#^A]«Sl ^# #^*H A o V 7l Xl2 ^ 

# Xl2 i^-^-tf. #7l X) l £ XI 2 $l#Bj^JjL 44£r #71 

<28> #71 XI 1 g XI 2 ^^Jf^ #7l XI 1 ^ ^7l XI 2 #^^lS^l ^ 

# 44 50%S. frx]X\fQ.X%. #7l M^^fe #71 XI 1 #^Jr# ^#*Rr 

ol^E^| X)^J^ ^#5]<H ZL #§H #71 X12 ^M^^Sf XU ^S.^, %7] 

XI 1 ^<ti«Hr ^7flSl <3^Ei Xl^l^-S ^#51<H ^ ^7l XU ^ 

^sItt X12 #7} XI 2 ^#*Rr tf^7flSl o]^Bl Xl°l 

AS. ^#3£lcH #3°1 ^71 X12 i|^t§]^i5. ^-^Sl^ X13 ^S^, #7l Xl2 #3 
4Mi*Hr tHr7H 21 <ytHEi Xl^lAS ^#51<H ^ #^°1 ^"71 XI 3 ^Hl^^«-^- 
^sl^r ^14 ^JL« S.^^. 

<29> ol<4 ^Sl *1<3^713S°I] 21^, ^-El^^&ofi 2l*fl XU ^M^l 

3:<4 xl 2 ifl^-#aJ41:M ^-El* 44 Tf-Ei 50%# ^a1^14. zlsIji, XU ^ 

Aj^M- X12 2l*H *fll ^^#^^1^21- X12 vfl^-#^#s^ ^#^>7> 7$^S) 

90' 7} S]7fl *Vcf. ZLE]^ ^^AlJroU -g^l^ XU ^^t^^ll7> ##<>1 # 3" 1 



^Afl*l ^^W. 4 Sl^oll tflSH, ^S^jL^r « 7 l]oj o. 

<3i> £ 2^ ^-^21 xii ^ahhi ttHg. 4 < S-^7ls]s.(200)# M-Bl-m^ e^°14. 4 
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<3-g-7l3 5(200)ir £ 1SJ *1<3 ^7151 5. (100)^1 ^£.±.^7} m vfl-¥-#§l^l5L(TCLK) 
3 ^El ^tr ^^^(210' )« 3 ^1^ #1^31^.(208) vfl J= sHH*^ 

tj-5t).i=. £ 1^ *]<£^7l 5) 5(100)51- ^>ol7> 

<32> ^^b] 21-^(208)^ *fl2 ^#71(206)^1 *M0SRr »ll tH^(208a)^ x\}3 

71(207)^1 4^1 *)12 tH5)(208b)# i^tj-. Bl^(208a)sl t}^ 

7fl^l Sl^E) SUSIES, ^sq^- *)U ^5(208_1)2}- *|)2 ^5(208_2)5 ^r^Jl, ^12 «1 
3l(208b)5l #^^r tK^fl^l oi^Ei ^1^1 O.5. ^slfe *fl3 ^5(208_3) 3l *fl4 ^5 
(208_4)5 £-71 ^4. *fll tfl^l *{|4 ^5(208_l,208_2,208_3,208_4)ir o]&u} ^ iefl 
wWmulti stage buffer)5 ^^4. 

<33> »]i tH=l(208a) *fl2 «l5l(208b)^ S. 3(a)<=>\} Wr^r ^°1 SH°1#- 

4Ul^(EN,ENBH1 -S-^>^ ^S(stacked) ^^t}. ^oj]o]^- Aljr# 

(EN,ENB)-£r 7]^7}s\ 5.(200)^1 ^-g- ^^M?]^ *)3Lo)v±. afli tH^(208a)^l #3 
^ afll ^ *112 ^5(208_l,208_2)2l ^ ^El^-oll <g^£jji, ^2 

(208b)^l #^^r *H3 ^ *fl4 ^5(208_3,208_4)^1 ^ «i^fl <y^E^oil o^^cf. 

zlsI^H, *)U Hlsl(208a)2l #^^1- A]2 «lsK208b)2l ^«Jtr wfel-^-Tll 

<34> #^3:(MTCLK0)£}- *)12 ^^#^^ls(TCLK90)o11^ #^^^^-(208) ifl ^fll 

*fl3 ^ 5 (208_1,208_2, 208.3)2} #^ 5Bl (clock tree)^^^ ^^s}-, ^rt^Sh ^§ 
31 ^"(design mismatch) -g--£-5 ^ 3ffl-<=>>^-( fan-out) ^ °11^7> 

^■^W. ^, $-<>H- ^3^8: ^3 wl#(duty ratio) 50%« ^*l* r 7l ^ 

1-711 ^>7l nfl^-olrf. ZLB\B.S,, *))2 ^^^^^-(210')^ #^^^^-(208)2] *fll ^5 
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(208_1)» #^^1S(MTCLK0)^ x\}2 f^7](206)^ ?fl^rt!:4. °] 

4 4"§-&l ( ^13 ^^^-^-(210)^ ^13 ^5.(208_3)# *\}2 tfl^-#^3:(TCLK90) 

4 ^f-4# ^^*H ^13 ^7)(207)5. #1^. 

<35> ifl^l ^3 ^ ^^(102,210' ,210)^ €-3^J:*4 ^ *}ojofl rcf 

£ 40)) v}9\- £0] ~,e}# 44. #4 , ^14^ M^JUCLK) 

4 -ff-B)7> 55:45(^^1 efl^^^-eflt)^ 44. ^€^-8: 2.5V4:n. %!: *}] -rf- 

e^^JUDCOtt 1.2VS. 3L7}5± ^ SHH i£SHel4. ^, #§}A}jr C LK4 55 SMefl'fi 
°fl 444 ^-El^^^l^(DCC)^ 1.2V°114 ±.^2) $.<S%M, a, ^ *i4?14. #^^1 
31 CLKB4 55 S-^-eflt^l 444 ^b^;§ AjJUDCC)^ 1.2V°fl4 4i^4 ^^•sfl'i, ,5, 
^ ^4*14. ^44^, ^^^^A]s(DCC)^ ^71 1.2V°fl4 n ^44^ # 

tfSWI 44 #3 4]Jl4 ^4 ^ ^5L# ^*»H €4. 

<36> 444, ^H14 4^44^-^ ^2 ^ m ^^^^-^-(210' ,210)# ^4 *l]l 

^^#^^ls(TCLK)4 *fl2 4^rM^]J:(TCLK90)^ ^f-4* £0) ^*}7fl ^rf. o)o\) 
4 *fll ^#^JL(TCLK)4 42 tfl-^-#^^l^(TCLK90)^ ^4 50%» 4-^Kr ^l^S 

<37> IE 5^r ^4 ^2 ^HHl 14s. 4<3*44S(400)» 444^ 514 °1 4. ^1 

^^7)S]S.(400)^ *fll ^f4(401), 4l ^3^^(402), 4^#Sj ^-^(403), 4l 
niA^«-(404), 42 ^a^(405), 42 #^(406), 43 ^#^-(407), #^4^^(408), 
44^(409), 42 ^4*^^(410), 7113 ^^^^-(411), #^ 44^(412) , 4#3#4 
(413) ^ c]7ll-o^J. ^71(414)1- i^-tb4. 

<38> 4 "^^l 4^(400)^ 4l ^JjL(404)4 42 ^Ai«-(405) 444 4°14 
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£ 30} *l<3-§-7l5|ijL(200)2}- 71^ ^-<a*>Cf. 41^21 =|*M S)*}^ £ 

^HHtt ^Ai* ^, *fll ^71(401)^11 ^^^(402), 7}^m^ 

^(403), *fl2 ^#^(406), ^13 ^Hf(407), #^^^-^(408), «-(409), *j|2 ^ 
3^(410), »13 ^El^^^-(411), #3^Hf(412), ^^#71(413) ^ c^lH"^ 
#^71(414)21 ^313 <?1 ^m^. 
<39> ^1 i^H^l (404)2}- ^12 «-(405)^ cl^l^-ol.^s.11 ^71(414)21- ^J-*f| 5. 6^1 

^13^3- JEWISH $14. ^^m-^S.ZL ^71(414)^ ^l^#7l 
(413)21 #§H -g-^H OL tfl-^°_5. ^1 S^- ( CTRL, I even, I odd )^- *fll 

^^^-(404)21- ^12 ^-^(405)3. ^l^W. *fll ^Ai«-(404) ^ ^12 ^^i-f-(405)fe *fll 
^^•^^(501), *fl2 ^1^^(502), ^^^-(503), ^Aj-ni^ «-( 5 04) ^ ^y^*. 
(505)S ^^4. 

<40> ^^«.(503)^ k]*]Q-o}^3_zl (414)21 *fll ^H^lJUCTRLHl -g-^M *fll 

ifl^l *)14 ^^1JL^(S1,S1B,S2,S2B,S3,S3B,S4,S4B)^- ^3-^-3. ^tj-. 
^^(501)^ *lll vflxl ^4 -^d^^05l#(Sl,SlB,S2,S2B,S3,S3B,S4,S4B) o 11 -§-^M 87fl 
21 7]^#^Ais(REFCLK)2l <H^Kg- ^tVcl-. 87fl2l 7l§#§! ^l^l-(REFCLK)^- JE. 7<=H1 
S.^l€ £°1 ±^2) 5)^*}, <^m^ 45 0 ^^l-# £-711 €4. ^-Hl^H, 71 ^#§1^1 

S#(REFCLK)2l 2}^ ^1^ JH-(K1 I K1B,K2,K2B ) K3,K3B I K4,K4B)S. 

<4i> 2l^-Xl3:s.(Kl ) KlB,K2 ( K2B,K3,K3B,K4,K4B)2l J^is t^-ololzL^ (Octant 

Diagram).^ tJ-A] M-h}-^ £ 84 ^cf. °1* ^S^ig, Kl 2} a^a]^^ K1B ^Va}^ 

^ 180° 21 °121- ^ K2 2l^A}Jr2l- K2B ^A^Jr, K3 cq^V 

41JL2}- K3B 21^-a]s, nelJi, K4 21 ^-a]^^ K 4B 21 
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^Aljr 180° 3#*M- ^ir^. Kl ^MIJls}- K4B ^MIJ: 

^#^» ^11 ^-^^(0CTl)e}ji ^^^>i, Kl ^^S^- K2 ^RHl^L *}°)°) 

all 2 ^-^(0CT2)S. |^^4. ^ K2 K4B 

^H^l ^^^^ ^ >fl3 ^^e(oct3) 1^*1 ^118 ^-e]-e(0CT8)^ -g^tf. 
<42> ^li ^-ej-M(OCTl) tfl^l *ll8 ^-^M(0CT8)^ ^1 afll ^«-(404) ^ 

^12 bi*|^(405H ^H9€ *!U #3^!J:(CLK0) ^ ^12 #s}^1Jl(CLK90)21 

7> ^cf. ^, afll HiAi-*jL(404HH ^£ ^li #^Jl^>(CLK0,CLK0B)£1 -?]^^sq- 
*)12 ^Jf(405HH *fl2 #^^1^(CLK90,CLK90B)^ ^^^l 90° 7> 

<43> c^jl- s-o^ #3A}j:(CLK0)<2l $)^i£$)7} x\)2 ^mCCT2)o\] 014^ *fl 2 #gj 

^lS(CLK90)^ ^^"^^^ *fl8 ^M(0CT8H] ^Tfl ^cf. ^2 ^-^-M(0CT2)^] afil 
4!J-(CLK0)7> ^fl^-b Kl ^41JL^ K2 31^2. A]-olo]] #^a]J:(CLK0)7> 

^18 ^-fm(0CT8Hl A2 #^^^(CLK90)7> 3XA^ K4B ^MIJl 
sq- K3B a>o]o)1 ^2 #^<0^(CLK9O)7> ^cf^ 

<44> £. 9^ ^1 tnAiJ=L(404) ^ ^2 "1^(405) ^£l *)]1 ^^^^^-(501)^ *fl2 

^^^(502)1- M-BHfliir £^c>l^. ^1 ^ ^2 ^#^^-(501,502) ^^H^M]JL«-8: 

2] ^^^» *U ^A^«-(404)^ ^ ^-^^(501)01 
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JL *>^, ^^^1^1- InA,InAb,InB,InBb^ AA K2 1 K2B,K4,K4B7> S)JL, ^eHa1^# 
(SelA,SelAb,SelB,SelBb)£r #^(503, £ 6HH #«|41M(S1,S1B,S2,S2B) 
o\t\, ZL^Jl, S. 8^1 S^^^r* XU B]Ai«.(404)S) ^12 ^^-^i^-(502)o] 
, InA.InAb.InB.InBbfe 44 K1,K1B,K3,K3B7> sqjH, 

(SelA,SelAb,SelB,SelBb)^r ^-¥-(503, S. 5)<M ^5)^- *l 3|<il :£-§■( S3, S3B.S4.S4B) 

<45> ^|i ni A -]«-(404)ofl^ ( XI 1 ^^^(501)^ Ad^JL (SelAHl K2 

#^S>uI Xl2 ^^^(502)^ ^^(SelAHl -§-^H Kl #^ 
tbcf. XU ^^|«-(404)^ #^ AlJro] XU #^^1^(CLK0)^ K2 ^#^JlS}- 

Kl ^HMlS *}°}*\] &X1 olsf «J-^o.S. ( Xl2 ^^-¥-(405)^1^, X]l 

^(501)^ ^^(SelBbHl -§-^H K4B ^^Jit #^*Kil X]2 ^^3^(502) 
°1Hfe ^^^IJKSelBb)^ -§-^*H K3B 3#^}JL-fr X]2 
(405)31 Xl2 #^^lS(CLK90)^ K4B ^^S^ K3B fl^S ^><>H Si^l 

^cf. nJ.«£M, XU ^^^(404) $J X]2 ^H^-(405HH *fll #^^ls(CLK0)^l 

*H2 #^^1^(CLK90)^ *Wfe 90 o 7> &t\-. 

<46> olfi). ^AH1<2} 4^^712] ifl^-^ XI 1 #^4lJr(CLK0)<4 *)] 2 

#^JL(CLK90)3l ^#*]-* 3^*1 90°S *V#j1, ©lSS^-El 3^30.3. ^5)^- Xl 
1 M]-^#^^ls(TCK)^ X]2 tfl^^Ais(TCLK90)s] 90 ° 3. ^cf. ne)*H 

XI 2 vfl^-#^^lJl(TCLK90)^ ^*>» ^^-#^^ls(EXT_CLK)^l b)M*}^ 3. ^ 

45. XI 1 ^^-#^^1^(TCLK)^ S^Xl ^4. ^-eJsH X]l ^M^lJi 

(TCLK)^ ^1 ^ ^]Jl (EXT.CLK) 2f ^7l^cf. 
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<47> g. ig-xge. ^igofl £ a1^ <g ^Al^* ^-Jis. ii^sq&iLM- o)±r 7 A°\) # 

£ £-o)o] 3.^3 7>^1 ^-S)-^ olS.«-Ei tj-oj:^. £tg ^ ^-f-tb 

^H]7> 7>^>^ ^ -g- o]*fl^ ^o]cf. m-ej-^, £ 7]^^ J±J: ^ 

bia^oji o)^>c^ vfl^-l-^Aisisq- »12 vfl-f^^Ji^ ^^>7> 3 3^*1 90°7> E)7fl 
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[3^* 1] 

M- 'MsRr IH?^; 

#7l 7l^#^A]S#-§: ^S>o^ *fll g #7] *fll -^^IJLofl ^*>^ 90 

' fl#*M- 5Hr ^2 iH^Hr *H-¥-; 

#7] *iu ^-tu^g- t^isH *m tw^, #71 >D2 s^ji* 

#7l Till ifl^S^jLS} ^1=1* ^^^H #7l #3^3]-^ f-fl^Rr *fll ^-E] 
#7l *fl2 ^#^JL£l ^« ^^sM ^"71 ^S^S^S ?fl«r^ *fl2 

^#71; ^ 

^ #71 *I12 #^#S^1 ^# ^» *)H*Rr tq^l^-o>^s.zL ^«r7ll- ^l^Rf 

^ <L5L SJ-fe ^1^*71^^.. 
2] 

^1^1 9X°]*\, #71 7l§#^ 
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[3^8- 3] 

360° ^-SMM ^-71 i^S] ^Aj-o. q.- ^ tfl^*>^ 7fl^^ #7l 7l^#^A]S# 
[3^8" 4] 

5U<H>H, -8-71 *fli ^ *fl2 ^E^J^g. 

IUt 1 * 5] 

#7] ^ ^E)* ^71 #^-71 S *fll 

7i^M*iM* iHJsRr 7)^#^ sHJJf; 

^71 ^1 #§^JL7> ^ ^-71 ^^f-t- CMOS ^#£.3. f^S}^ *)]2 

71; 
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#7l »12 #^^13171- 2Hr A J-7l ^ CMOS ^^5>^ ^13 ^ 

#?1 ^12 ^71^ ^<sH *fll M^M^i* #7l *fl3 

#7l *fll iflJf#3^jL^ ^-Bll- ^71 *fl2 ^7}S. A2 ^H] 

; 

#7l ^12 tfl^-#^A]Jl^ ^B]# ^S}^ #71 *113 ^#7]S. *fl3 

^-7) ^1 LflW-^^Al^o] ^w~g. J13^§H #7l ^12 ^^Kr # 

i^A>« ; 

^#71; ^ 

#71 5]^%7)°) #^ofl -§-#*H #71 Sj^MH »Qr^S\±r #7l A}\ ^^S. 
Q #71 A}2 #3413^ ^1# ^* *)H*Hfr cl^ll-0>^- S ZL ^^7l» ^«1^ 3}^ 

6] 

*)15%M1 #71 7l§#^ ^^tt 

#71 ^^^JjLi^fEi 45°^ 4=]S€ 87fl5l #7l 7l§#^^l^l-# tH^Hir ^ 
-8: f^S *fe ^1^^7121^. 
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7] 

8] 

^7] ifl^f £ ^"71 ^2 ^ ^E]# Z|-Z}- 50%S -B-^l^l 71 

9] 

lH3*Rr 7i§#^ IH^; 

^•71 71§#^ais#^ *)U #§1^15:1- i^Kr 7ili ^i-^-; 

7l^#§^Jl«* ^"71 *ni #5^JL°11 tfl*M 90° 3#*>« ^ 

7112 S^Jl* ^*Rr 7112 sl^«-; 

#7l *fll #§}4lJL# Till X-H-^^JLI- ^^^JI, s&7] 7^2 

* ^4l*H ^"71 ifi^S}*!^ Ej-O] «.^>» JUiSjSH ^12 ifl-^^XS lH3*Hr 

#7] ^-^S^-M ^-71 7)12 l-flJf#S|4lJL<2l tilJIl 3#*Rr ^ 
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[^^J- 10] 

^-7) ^^-#^^1SS^-B] 45°^ 4=1^^ 87fl^ ^"71 7l^#^A]Jil:-g- *H^Rr 7 A 

11] 

^10^1 ^"71 *fll ^ *fl2 

12] 

360° ^KMH ^7) Uj-^ &o\) «fl^>^ 7fl^^ ^-71 7l§#^^lSlr 

13] 

i9f°n sa^i, %7\ m ^ ^12 

^71 ^d^AlJll-oll ^i$c$ ^7} 7)^m\3L^°] ^ ^-7) 

*U #3^1:^ ^tf ^*Kr Tfll ^ 
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■§-7]3jS. 

14] 

^i3%hi sa^i, -*7i *m ^ ^12 ^^^-f- 4^ 

15] 

«■* ^3*Hf 7i§#^ iMS-^; 

^•71 7i^#^Aisi-* *fli #3 41s* ^*Hr *)U ^1^; 

^■71 7l^#^AlS#* ^-71 #3^1:^1 tfl*M 90° ^^># ^ 

^2 #3 41s:* ^*Rr ^12 ; 

^•71 *fll fgj^llt *U ^H^^^lS* M*KH, #7] A]2 mm±3L% 

#71 *fll -EH- #71 *fl2 ^7lS *|J&*fe ^3 

#71 ^12 ^E]# ^^5M #7] ^13 #^715. «*Rf ^12 

^ ; 
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#7l ^M^IJl^I ^#-4 #71 ^12 ^a o >o. ;*<t^Rr 3# 

^#71; ^ 

#71 ^#^#7lS] #^o)l -§-#*H #71 *fll BjiJf ^ #71 ^2 Zj-Z}- 
^5]^ #71 ^11 #^^1^121- #7l ^2 #^^1^^1 ^# ^^1" *H*Hr ^lH"*}^ 

16] 

^115%H1 5tW1, #71 7l^#^ ^Jf^r 

#71 ^l^^^lS^Bl 45°^ 87fl 51 #71 7l$#§lAlS*# t^Rr 3 

17] 

*Hl6^*fl 9X°]^, #71 *fll ^ *fl2 #3#3L^ ##^tt 

87fl^1 ^HS. ^#5^ ^#^^1 f^AS f>}±± ^}^7}s\S.. 

18] 

^115*^1 9X°1*), #71 7l^#sl iHJ^Rr 

360°^#<HH #71 ±.%Si\ ^1#^- uj-fe #6fl isfl^Kr 711^^1 #7l 71^#3#Jl* 
# « s V ^Kr 3* AS <5>^r *l<?t^7l5lilL. 

19] 

*(|15"$N Si^i, #71 *fll 31 z\}2 si^^Hr 

#7l cl^ll-^SZL ^^-71^1 #^ofl -g-#*H *}^jL-I-g- i>^sRr ; 
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#7l Ai^Ai^^oii -g-^H 7] 4! 3# #7l 

XU "t^J^ ^# ^^5. ^*Kr XU ^#^-*f-; ul 

#7l ^Aljrs-ofl ^7] 7l^#^^l^l-^ ^# ^$)# #7} X] 

2 ^# ;§*Kf Xl2 ^^^H.s. ^Blsj-fe 3^ ^ 

20] 

Xll9^°fl 5&°H, #7] X|l ^ Xl2 ^#^^ zfrzte 

#7l 7l^#^A]S^|- ZL ^-^-l- 0 >m°-S- *}JL #71 ^^Aljiofl 

21] 

XI 15^ flo^i, #71 *lll ^ Xl2 ^^^-^-^ 

#71 XI 1 iflJf #3*13: g #71 XI 2 tfl^- M4l:M ^Bl# zjz}- 50%5L -R-*H?1 
3* ^ o.S *fe *1<3^713JL. 
[^n^ 22] 

Xll5^1 #7l #^^1^^.^ 

#71 XI 1 *r4l*Kr ^7flS] oltHEi ^olo S ^#S)ol #^o] # 

71 X12 ^333-t-*4 ^s]^ XI 1 ^S; 

#71 XI 1 WmiS-^r ^*Kr 4^7flSl olWlE-1 XI ZL #§H #71 

XI 1 ^^-#^#JiS. ^slfe XI 2 33.; 
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#7l Xl2 ^l^Rr 4^r7fl£] *!]<?} .2.5. 3. #^°1 # 

7l XI 2 ^4t§j^lS 1H8=1^- XI 3 3l 

#71 X]2 ^4l*Rr ^7fl2l $\9lSL3. ^#£H ZL #§H 

XI 3 ^-El^^^-^- XI 4 ^Sf ^*l*Hr 3* 4^] 0.5. *m *l<a^7li)^. 

23] 

41 3^1 ^7)£]^ ^SRr ^^*7lS)S.oll S^l, 

#71 ^-t^Jl-I- ^<tf*W ^ ^#^1 #^^1X5. >£^Rr Xll ^71; 

#7i ^ #^^i^5i ^ei# ^^*h #7i xu ^7)2. Xll ^ 

El^^f; 

#71 ^ i^S. #51^1^1- ^IcirH Oj^w-Ei o]^-ol ^^E^ rf^7flsl 

#71 7l^#^Al«^r XU #^^1^1- t^SRr XU ; 

#7l 7l§#^^isi-# #7l XU t s ^Ji°il tfl^H 90° $1#*1~I- ^ 

XI 2 t?1^M ^^Hr X12 ^ H -T- : 

#7l XU #^<blS7> ^ #7l <Shfr CMOS ^S}^ X12 

#71; 

#7l XI 2 -t^J^} ^ #7l ^ ^^4* CMOS i^ilS. ##*Rr XI 3 ^ 

71; 

#7l X12 ##71^1 #^-ir ^#^H XU ^-t^S* ^WJL, #71 XI 3 

7121 ^A|*H X12 ^^-#^^1^1- ^3*Rr #s)tH2l^-; 
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#7l ^11 ^» ^^*H #7l *fl2 #^-7)^ fll^Rr ^12 ^E}^ 

#71 A2 ^3-1- ^^§h #71 *ii3 ^7is. m ^ 

#7l ^-^-#^^1^ ^#4 ^-71 *ll2 ifl^e^OJLSl ^#^8- alia 3#*Hr 31 # 
^#71; ^ 

#71 $1#3#7l^ #§H -g-^H #71 afll rt^lf 3j ^ 7 i ^ 2 z}-z}- 

#7] *fll #S|A}Jr<4 #7] ^2 #^#SS] ^# ^llH^ 

24] 

^123^1 5^1, #71 7}^^ ^H^TT 

#71 #3:5.-^ 45°^ 3=€ 87flsl ^-71 7l§#^Al^#^- lHJ*Rr ?A 

25] 

^1124^1 &<>H, #71 *fll ^ *fl2 #3#:M ^^^^ 
87fl£] ^Sl^ ^#^^ < ?1 3^8: ^r^SLS- 
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26] 

360° 3 -*HH ^-71 q-^r Sfl^Hfr 7^2] #7l 7l^#^A]^lr 

27] 

^125%H1 5a°H, ^"71 *fll ^ *fl2 ^H^fe 
^1 3)^ *£f\3. ^tfe ^ll ^#^^; ^ 

2 #3^!^ ^*Kr A2 ^l*Kr ^ ^ 0.5L *>fe 

28] 

^127^1 9X°]*\, -^-71 ^ *fl2 ^K^^r- 
29] 

*fl25*J-°fl S^i, -^-71 *fl2 ^ *ll3 ^^Jf-i-^ 

^7l ^1 vfl-Sf ^miSL "A ^"71 ^)2 tfl^f ^-Ell- Z}-Z}- 50%^ -fi-*H7l 
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[3^*8- 30] 

7] *112 ^^^^-sq- ^5]^ afli ^s; 

*fll ^^tsj^lS ^MNfe *f|2 3 3.; 

#7l *fi2 #^#« ^#*m tH^7fl^ ^l^B] ^1©10.S ^S]<H H # 

7l ^2 ifl^t^Ajis. ^sq^r ^13 ^s; g 
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IS. 4] 
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